
THE PATHOLOGY OF RABIES

Rabies presents many puzzling problems besides that
of its specific cause, for the entire behavior of the in-
fection is in many ways quite different from that of
other infectious diseases. The incubation period is
unique both in its extremes of variability, from 14
days to as manymonths, and in the great length usually
exhibited, from 8 to 12 weeks; the excessively
long incubation periods reported in some cases with
good authority, of from 12 to 38 months, are entirely
without parallel in any other acute infectious disorder.
Another striking peculiarity recently emphasized by

Paltauf1 is that whereas only a relatively small propor-
tion of persons bitten by rabid animals develop the dis-
ease, yet once the disease does fully develop the termi-
nation is inevitably death, for there is no satisfactorily
authenticated report of a recovery from fully devel-
oped rabies in man, although recovery has been observed
in dogs.

According to the most reliable figures it would
seem that rabies develops in less than 10 per cent, of all
persons bitten by rabid dogs and not receiving prophy¬
lactic treatment, Paltauf placing the figures at 6 to 9
per cent. When we consider that such highly conta¬
gious diseases as smallpox, plague, etc., have a consider¬
able proportion of recoveries, it is indeed strange that
the incidence of rabies is so low when its mortality is
100 per cent. If less than one-tenth of those inoculated
with the virus develop the disease at all, why should not
many of the infected tenth recover from it? Even in
laboratory and domestic animals infection follows natu¬
ral inoculation in only about one-half of the cases, with
a mortality of practically 100 per cent.

Also in the process of protective inoculation is a re¬

markable condition in that a living virus is injected
without infection ever having been known to occur,
although the Pasteur treatment has been applied in over

100,000 cases. Evidently the rabbit-passage virus is alto¬
gether incapable of infecting man, although it can cer¬

tainly infect other animals.
Paltauf'has made an important observation concern¬

ing the pathology of this mysterious disease, through
his rare opportunity of securing autopsies on four per-
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sons who died during the period of treatment, from
some intercurrent disease (one cerebral apoplexy, one

pulmonary embolism, two delirium tremens). In all
four cases it was found that the medulla, when emul-
sionized and injected subdurally, infected rabbits with
rabies, showing the presence of active virus in the
patients' nervous tissue ; but apparently this virus was

in an attenuated condition, since the incubation period
in the inoculated rabbits was unusually long and the
symptomatology that of the chronic or "consumptive"
rabies.

As but one person in about ten of those bitten
develops rabies, Paltauf assumes that his four consecu¬

tive positive findings do not represent latent infection
which would have manifested itself had the patients
lived longer. He believes that these observations indi¬
cate that persons bitten by rabid animals commonly have
the virus reach the central nervous system, but that
nine times in ten it is there destroyed, without causing
symptoms, by the natural defensive mechanism which
may be made more effective by the immunizing process
of the Pasteur treatment; in other words, rabies-inocu¬
lated men usually develop a latent infection which is
overcome without the symptoms of rabies appearing.
The medulla of three persons who died without rabies
shortly after the completion of a course of Pasteur treat¬
ment, was found to be non-infectious for rabbits, indi¬
cating that the virus is destroyed under the influence of
the immunization.

Presumably the virulence of the virus with which the
individual is inoculated is a chief ' factor in deciding
whether it will be overcome or not, for we find that the
bites of rabid wolves cause rabies in about 60 per cent,
of those bitten, as against from 6 to 9 per cent, of fatal¬
ities from dog bites, and none from subcutaneous in¬
oculation of attenuated rabbit virus. Possibly the fail¬
ure of destruction of the virus may depend in other
cases on individual lack of immunizing power, and some¬

times on local disturbances in the central nervous system,
since the literature abounds with records of cases in
which either physical or psychic shock seemed to deter¬
mine the development of rabies. In any case, the observa¬
tions of Paltauf throw a new light on rabies pathology,
by indicating that even those who do not show evidences
of rabies after being bitten by a mad dog may harbor
the virus in their brain tissue for some time, and gradu¬
ally attenuate and finally destroy it.

The "virus fixe" of rabbits is probably a form of
rabies virus which is especially readily destroyed by
man, and the rabicidal substances developed in reaction
to it may help in the destruction of the more virulent
virus which entered the body with the bite. This power
of the human organism to destroy rabies virus is similar
to that exhibited by animals that are not highly suscep¬
tible to rabies, such as monkeys and fowls; but the rabi¬
cidal power is higher in man than in these animals,
since they can destroy the virus only after several pas¬
sages.
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